[The loss of CpG dinucleotides from DNA. III. Methylation and evolution of histone genes].
From nucleotide sequences of more than 70 histones genes in 15 species of eucaryotes the probable frequency was determined for CpG----TpG + CpA substitutions, occurring as a result of deamination of 5-methylcytosine residues in DNA. It was found that histone genes differ in the character of CpG methylation with respect to the species studied and may be divided into three groups differing in the value of CpG suppression. In one of them, M-, CpG dinucleotides must have not been methylated throughout the existence of these genes; in another, M+, nearly every other CpG has undergone transition. In the third group, M +/-, no more than 20% of CpG have steadily undergone methylation (and mutation). The CpG deficiency in M+ and M +/- histone genes is in general proportional to the level of methylation of total DNA in different species. It has been noted that the genes of different core histones in the same organism are characterized, as a rule, by the same type of CpG methylation and belong to the same group. Genes H1 and H5 show a higher level of CpG suppression and thus have a higher degree of methylation than the genes of core histones from the same organism. The most conserved among the histone genes, those for H3 and H4 in particular, must have not been methylated in the majority of the species studied. The distribution of methylated and non-methylated spacers and coding sequences of histone genes of man, mouse, hen and yeast reveals a mosaic pattern. It has been found that 5'-flanked regions in most cases are methylated more than respective genes, while the G + C content in them is significantly lower, compared with the coding gene sequences. The absence of methylation in the 5'-regulatory regions does not appear to be mandatory for histone genes. It has been established that the genes of the same histones may differ in the level of methylation even in more or less closely related species. Group M- comprises genes of core histones of man, hen, sea urchin, Drosophila, Neurospora and wheat; group M +/- includes analogous genes of mouse, Xenopus, trout and sea urchins. The results obtained testify against the possible universal involvement of methylation in the regulation of histone gene expression.